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Primary suture-anastomosis of the Viabahn
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We describe the case of a ruptured woven polyester common femoral-to-popliteal artery bypass graft, in which the lack of
a suitable proximal landing zone precluded a totally endovascular approach to revascularization. The patient was treated
with Viabahn endoprostheses (W. L. Gore & Associates, Flagstaff, Ariz), with the proximal end of the proximal Viabahn
emerging from a graft arteriotomy and sutured directly end-to-side to the native common femoral artery. We believe this
is the first reported case of a sutured anastomosis of the Viabahn endoprosthesis to a native vessel. The surgical technique
is illustrated, and potential indications are discussed. (J Vasc Surg 2010;51:1297-9.)The Viabahn endoprosthesis (W. L. Gore &Associates,
Flagstaff, Ariz) is an expanded polytetrafluoroethylene liner
attached to an external nitinol stent that is primarily used in
the treatment of occlusive disease of the iliofemoral arterial
tree.1 Designed for endovascular deployment, the lack of a
proximal landing zone in the artery in question may pre-
clude the use of this device as a conduit for revasculariza-
tion. We report a case in which direct suturing of the
Viabahn endoprosthesis to a native common femoral artery
(CFA) allowed the device to be deployed, despite the
absence of a proximal landing zone, and present a descrip-
tion of the suture technique.
CASE REPORT
An 89-year-old retired soldier, who had undergone a bypass
from the right CFA to the above-knee popliteal artery 23 years
previously, presented with a painful, pulsatile, and rapidly expand-
ing swelling (over weeks) in the medial aspect of his right thigh.
The bypass conduit that had been used was a woven polyester
prosthesis with a long distal vein cuff. There were no symptoms or
signs of sepsis. All of his right lower limb pulses were present,
although the popliteal and pedal pulses were reduced in volume.
Ankle-brachial pressure indices were 0.62 at the anterior tibial
artery and 0.64 at the posterior tibial artery.
Despite his age, comorbidities were limited to hypertension.
The patient was independent in all activities of daily living and
enjoyed an otherwise good quality of life. He was able to cycle in
excess of 2 miles per day on an exercise bicycle, which he still
insisted on doing on the morning of his presentation.
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doi:10.1016/j.jvs.2009.12.045Noninvasive imaging with duplex ultrasound (DUS) demon-
strated a longitudinal 6- to 8-cm disruption in the middle portion
of the material of the prosthetic bypass graft, with an extensive
pseudoaneurysm along the entire length of the graft. Flow was
maintained through the graft, with a monophasic signal present in
the distal popliteal artery. The DUS imaging also showed a tight
stenosis of the proximal anastomosis extending onto the native
CFA itself. This was confirmed on computed tomography angiog-
raphy (CTA) and was thought to be technically unsuitable for
percutaneous stent deployment by antegrade or contralateral
puncture. CTA further confirmed the lack of adequate proximal
landing zone.
TECHNICAL NOTE
The right CFA, proximal anastomosis, and prosthetic
graft were exposed through a longitudinal incision. An
arteriotomy was made in the intact proximal graft, distal to
the stenotic segment but proximal to the ruptured middle
portion of the graft. Through this graft arteriotomy, three
Viabahn endoprostheses telescoped into each other were
deployed using a combination of direct vision and fluoros-
copy. The distal end of the distal Viabahn stent was posi-
tioned in the above-knee popliteal artery. The proximal end
of the proximal Viabahn stent was brought out through the
graft arteriotomy, and a sutured end-to-side anastomosis
was formed between the endoprosthesis and the CFA using
5-0 polypropylene suture (Fig).
The section of CFA between the Viabahn anastomosis
and the existing CFA-graft anastomosis was ligated to
prevent perfusion of the pseudoaneurysm from the rup-
tured graft.
Anastomotic technique. The proximal end of the
Viabahn endoprosthesis has a serrated edge, in keeping
with the stent architecture. Suturing the end of the stent to
the side of a native vessel without prior consideration of this
can result in a nonhemostatic anastomosis. It is important
that the “trough points” of the distal endoprosthesis lie
within the lumen of the native vessel. In addition, the
spacing between two adjacent stent rows of the graft is such
that a needle with excessive curvature (3/8 of a circle)
does not pass through easily. Our technique (Fig, A)
therefore had two key features:
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and third stent rows, passing from within to without in
the native vessel. Undertaking the anastomosis in two
halves, using two separate lengths of suture, allowed
the prosthesis to be parachuted down and telescoped
into the native vessel, with the “trough points” of the
first stent lying intraluminally within the CFA.
● Monofilament nonabsorbable polypropylene sutures
with 3/8-circle needles (Prolene 8860H; Ethicon Inc,
Somerville, NJ) at either end allowed passage of the
needle smoothly between the second and third stent
rows without being restricted by the nitinol framework
of the endoprosthesis.
A postoperative CTA at day 8 revealed no significant
kinking or excessive angulation of the stents, no in-stent
stenosis, and no endoleak. The surgical anastomosis was
widely patent (Fig,C). The patient remained in the hospital
for 17 days postoperatively to allow for rehabilitation.
Follow-up at 4 weeks after discharge confirmed a complete
functional recovery and a patent graft on clinical andDopp-
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DISCUSSION
To our knowledge, this is the first description of a
directly sutured anastomosis between the Viabahn endo-
prosthesis and a native vessel. Sutureless anastomotic tech-
niques have been described, although these have been
end-to-end anastomoses. The Viabahn Open Revasculari-
sation TECnique (VORTEC) was first used to facilitate
renal revascularization2 and has subsequently been used
during aortic debranching.3 Such a technique was also an
option for our patient, whereby an end-to-side anastomosis
between the native CFA and a synthetic graft could be
formed and the Viabahn endoprosthesis deployed into that
synthetic graft.
Other options included a new bypass from the CFA to
the above-knee popliteal artery, however we anticipated
difficulty and potential blood loss with dissecting through a
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procedure in an octogenarian.
It is noteworthy that nonspatulated end-to-side anas-
tomoses have the potential to result in energy loss and flow
disturbances. However, the suture technique described
here provides an additional option in difficult operative
situations.
CONCLUSIONS
A hybrid technique of endovascular deployment of the
stent with surgical anastomosis proximally, as in our case, or
with the surgical anastomosis distally, can be used when a
totally endovascular approach is precluded by difficult
chronic total occlusions of native vessels, failure of guide-
wires to pass, or lack of proximal or distal landing zones.
The surgical anastomosis to the side of a native vessel can be
performed after endarterectomy of an impassable occlu-sion, proximal or distal to an occlusion or an unsuitable
landing zone. Adherence to the two anastomotic principles
outlined here allows for a safe and hemostatically secure
anastomosis.
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